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ABSTRACT: 

PROBLEM TO BE SOLVED: To obtain the mounting structure of a surface acoustic wave 
device by which micro-chip surface acoustic wave filter is obtained without 
impairing att enuating characteristic by forming a ground electrode for enclosing 
exciting electrodes at the lower surface side or the outer peripheral part of a 
pTezoelectric substrate land mounting them on a circuit substrate in the mounting 
structure of the surface acoustic wave device consisting of the piezoelectric 
substrate where the exciting electrodes are formed. 

SOLUTION: Plural interdigital resonator electrodes being the exciting electrode are 
connected to a ladder circuit on the substrate 2, the connecting electrode, an 
input/output electrode 3a and the ground electrode 3b are formed and, besides, a 
semi-conductive or insulated protecting film 4 such as silicone or silicon oxide is 
formed on it so that the chip surface acoustic wave filter is constituted. In the 
filter 1 constituted in this way, the ground electrode 3b enclosing the resonator 
electrodes is formed at the lower surface side or the outer peripheral part of the 
piezoelectric substrate 2 and mounted on the circuit board 6. The distance (h) 
between the surface of the circuit board 6 and that of the resonator electrodes is 
set to be larger than the wave length of. the surface acoustic wave . 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the mounting structure of the surface acoustic wave 
equipment miniaturized especially ultimately about the mounting structure to the circuit board of the 
surface acoustic wave equipment used for mobile communication equipment, such as a cellular phone. 
[0002] 

[Description of the Prior Art] To be a low component-side product, low weight, and the low back are 

desired by the limit for the miniaturization of the cellular-phone terminal with which the surface 

acoustic wave filter used for current and mobile communication equipment intensifies. 

[0003] Drawing 7 (a) As shown in - (c), the conventional surface acoustic wave filter 101 consists of the 

substrate 102 which consists of the piezoelectric single crystal with which the excitation electrode was 

mainly formed, and the ceramic package 108 which carries out closure mounting of it. 

[0004] The surface acoustic wave resonator electrode (excitation electrode) 103, the I/O electrodes 1 13a 

and 1 13b, the grand electrodes (not shown), and those connection electrodes of the shape of a ctenidium 

which changes from aluminum, an aluminum-copper alloy, etc. to a substrate 102 are formed in the 

same field. 

[0005] In the excitation electrode 103, the protective coat 104 is formed in the top face, and adhesion 
and corrosion of a contaminant etc. are prevented. A substrate 102 is fixed to the pars basilaris ossis 
occipitalis of a ceramic package 108 with resin 110, and flow connection of I/O electrode 103a on a 
substrate 102 and the grand electrode (not shown) is made to the input/output terminal electrodes 113a 
and 1 13b of a ceramic package 108 using the wire 1 14, respectively. 

[0006] The protective coat is not formed in the part which connects a wire 1 14 for stability reservation 
of connection. Since a substrate 102 is an elastic body, the space 105 which secures free vibration is 
required for it. For this reason, a lid 109 is formed in the upper part, and the hermetic seal is carried out 
with a ceramic package 108 and resin 1 10 so that the oscillating damping by moisture entering from the 
exterior may be prevented. 

[0007] In such a surface acoustic wave filter, the wire 1 14 is performing electrical installation of a 
substrate 102 and a ceramic package 108, and height at this rate had become the hindrance of a 
miniaturization highly. Moreover, the ceramic package 108 was very large compared with the substrate 
102, was enlarged no less than about 1.5-2. 1mm per side, and if it resulted in the area of base, it had 
increased also about 3 times. 

[0008] Furthermore, since grand terminal electrode 1 13b inside [ ceramic package 108 ] drawing 7 (a) 
was connected to the rear face of the ceramic package 108 of drawing 7 (c) through the end-face grand 
electrode with narrow width of face, the inductor component had occurred, and as a round part showed 
to drawing 8 , the damping property in 4-6GHz had deteriorated the low frequency side of a passband 
(hatching part). 

[0009] Drawing 9 (a) The surface acoustic wave filter shown in - (c) connects I/O electrode 103a on a 
substrate 102, and a grand electrode (not shown) to the terminal electrodes 113a and 1 13b on a ceramic 
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package 108 through the metal bump 111, and in order to compensate the lowness of the connection 
resilience of a bump 1 1 1 and the terminal electrodes 1 13a and 1 13b, it is reinforcing with conductive 
resin 112. Moreover, conductive resin 1 12 is also bearing the duty which absorbs the badness of a 
bump's 1 1 1 display flatness. According to the above structure, only the part of the loop-formation height 
of a wire can be attaining low back-ization. 

[0010] However, when the area of base of a ceramic package 108 becomes small, the spacing g of 
input/output terminal electrode 1 13a on the back became narrow, and capacity has occurred in inter- 
electrode [ this ]. For this reason, as a round part showed to drawing 10 , the about 3GHz damping 
property had deteriorated the RF side of a passband (hatching part). Moreover, the ceramic package 108 
occupies most filter configurations, and had still become the hindrance of small, a light weight, and the 
reduction in the back. 

[001 1] Then, this invention does not spoil a damping property but aims at offering the mounting 
structure of the surface acoustic wave equipment which can be considered as a micro chip surface 
acoustic wave filter. 
[0012] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, the surface 
acoustic wave equipment of this invention is the mounting structure of the surface acoustic wave 
equipment which consists of the piezo-electric substrate in which the excitation electrode was formed, 
and is characterized by forming in the inferior-surface-of-tongue side of a piezo-electric substrate, or the 
periphery section the electrode for touch-down which encloses an excitation electrode, and mounting in 
it on the circuit board. 

[0013] In addition, the electrode for touch-down should just be formed on a piezo-electric substrate 
and/or the circuit board here. 

[0014] Moreover, between the front face of the circuit board and the front faces of said excitation 
electrode is characterized by being set as the distance more than the wavelength of a surface acoustic 
wave. 
[0015] 

[Embodiment of the Invention] Below, the operation gestalt concerning this invention is explained at a 
detail based on a drawing. 

[0016] The electrode top view of the surface acoustic wave equipment is shown for the sectional view 
showing the mounting structure of the surface acoustic wave equipment of this invention in drawing 1 in 
drawing 2 . 

[0017] As shown in drawing 1 and drawing 2 , the surface acoustic wave filter 1 which is surface 
acoustic wave equipment For example, for example, a lithium tantalate single crystal, the lanthanum- 
gallium-niobium system single crystal which has a langasite mold crystal structure, On the substrate 2 
which consists of piezoelectric single crystals, such as a tetraboric-acid lithium single crystal, the 
plurality of resonator electrode 3c of the shape of a ctenidium which is an excitation electrode is 
connected for example, in the ladder mold circuit. 3d of the connection electrode, I/O electrode 3a, and 
electrode 3b for touch-down are formed, and the chip surface acoustic wave filter which forms the 
protective coat 4 half-conductive [, such as silicon and silicon oxide, ] or insulating, and changes on it 
further is constituted. 

[0018] The surface acoustic wave filter 1 constituted as mentioned above forms in the inferior-surface- 
of-tongue side of the piezo-electric substrate 2, or the periphery section electrode 3b for touch-down 
which encloses resonator electrode 3c, and mounts it in it on the circuit board 6. And between [ h ] the 
front face of the circuit board 6 and the front faces of resonator electrode 3c is set as the distance more 
than the wavelength of a surface acoustic wave. In addition, in drawing 1 , 8 is a conductive binder 
which consists of conductive resin etc., and 9 is a connection pad which consists of the metal formed on 
the circuit board 6. 

[0019] Here, since I/O electrode 3a and electrode 3b for touch-down are formed in the same process, 
these electrodes are excellent in display flatness. Moreover, since the I/O electrode and the electrode for 
touch-down have projected rather than the protective coat 4 which consists of half-conductivity or 
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insulation, the space 5 for free vibration can be maintained and it is possible to mount by face down to 
the circuit board 6 as it is. Moreover, since electrode 3b for touch-down is formed in the perimeter 
enclosure of a substrate 2, airtightness is also secured. 

[0020] In addition, although this invention explained the ladder mold filter, if it has an excitation 
electrode also about surface acoustic wave equipments, such as duplexers other than the filter and filter 
of a resonator mold or a propagation mold, it cannot be overemphasized that this invention is applicable. 

[0021] 

[Example] Next, the example which produced the chip surface acoustic wave filter concerning this 
invention is explained. 

[0022] The manufacture process of a chip surface acoustic wave filter is shown in drawing 4 . In 
addition, photolithography was carried out to manufacture using a stepper (reduced-projection-exposure 
machine) and REE (Reactive Ion Etching) equipment. 

[0023] (1) Ultrasonic cleaning was performed for the substrate 2 (42 degreeY cut of a lithium tantalate 
single crystal) using an acetone, EPA, etc., and the organic component was removed. Next, after clean 
oven fully performed substrate desiccation, membrane formation of an electrode 3 was performed. The 
sputtering system was used for membrane formation of an electrode 3, and the electrode 3 which 
consists of an aluminum-Cu (2 % of the weight) alloy was formed. This electrode layer thickness could 
be about 2000A (see drawing 4 (a)). 

[0024] (2) The spin coat of the resist 7 was carried out to the thickness of about 0.5 micrometers (see 
drawing 4 (b)). 

[0025] (3) The stepper performed pattern NINGU in the request configuration, the resist 7 of a garbage 
was dissolved with the alkali developer with the developer, and the request resist pattern was formed 
(see drawing 4 (c)). 

[0026] (4) The aluminum-Cu electrode 3 was etched with the REE system (see drawing 4 (d)). 
[0027] (5) The resist 7 was exfoliated and pattern NINGU was ended (see drawing 4 (e)). 
[0028] (6) Si02 from -- the protective coat 4 which changes was formed in thickness of 250A with the 
sputtering system (see drawing 4 (f)). 

[0029] (7) The resist 7 was again applied all over about 3 micrometers (see drawing 4 (g)). 

[0030] (8) The resist 7 of the substrate 2 which forms I/O electrode 3a and electrode 3b for touch-down 

was exposed, and it deleted (see drawing 4 (h)). 

[0031] (9) Si02 of the substrate 2 which forms I/O electrode 3a and electrode 3b for touch-down CDE 
removed the protective coat 4 (see drawing 4 (i)). 

[0032] (10) aluminum electrode was formed by 2-micrometer vacuum evaporationo so that it might 
become thicker than a protective coat 4 (see drawing 4 (j)). 

[0033] (1 1) Lift off removed the electrode 3 on an electrode resist with the resist 7. . (see drawing 4 (k)). 

[0034] (12) The dicing of the wafer was carried out along the dicing line, and it was made to divide and 
complete for every chip. The chip size was set to 1.6x1. 0mm. 
[0035] Next, mounting is explained. 

[0036] (13) Face down mounting of the completed chip surface acoustic wave filter 1 was carried out at 
the circuit board 6 which consists of glass epoxy (see drawing 1 ). 90 - 93 % of the weight, the reactivity 
polyester system resin made to contain 81 to 86% of the weight, or epoxy system resin was applied to 
the periphery and I/O polar zone of electrode 3b for touch-down for the silver filler with screen printing 
at this mounting, and temporary hardening of 80 degrees C and about 1 hour was performed, and, 
subsequently it once mounted by making it harden in 120-225 degrees C and 10 - 60 minutes. 
[0037] according to the mounting structure of the above-mentioned surface acoustic wave filter — the 
perimeter of a substrate 2 - electrode 3b for touch-down - taking __******„ it is made like and 
airtightness has also been secured to coincidence. Since I/O electrode 3a and electrode 3b for touch- 
down are formed in the same process, they are excellent in display flatness and can make flow 
dependability very high. Moreover, the height of space 5 is secured to 2 micrometers. This height is 
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almost equivalent to the wavelength in a surface acoustic wave center of filter frequency, and if there is 
space height beyond this, it will not bar vibration of a surface acoustic wave. 

[0038] Thus, the electrical property of the obtained chip surface acoustic wave filter is shown in drawing 
3 . There is no degradation of a damping property as shown by the round part of drawing 8 and drawing 
10 , and the good damping property was able to be acquired. Rather than a passband (hatching part), the 
magnitude of attenuation 20dB or more could be obtained, and, moreover, there was also no degradation 
of the damping property near the passband at a RF side. 

[0039] It is making a ceramic package unnecessary, and since there are not the unnecessary inductance 
which this produces not occurring, and a ceramic package, that the good damping property was acquired 
as compared with the conventional example has an unnecessary input/output terminal electrode with 
wide width of face, since [ with the circuit board ] it ends with the I/O electrode which makes flow 
connection, its opposite distance of the electrode between I/O is large, and it can consider that 
generating capacity becomes small etc. 

[0040] In addition, in the chip surface acoustic wave filter of this invention, although we were anxious 
about property degradation by the opposite capacity of I/O 3a and electrode 3b for touch-down as the 
display of d showed to drawing 2 , about this, it checked that it was satisfactory. VSWR (standing-wave 
ratio) mainly changed with the capacity of this part, and when there was no change in VSWR, about the 
damping property, it completely became clear that it was satisfactory, drawing 5 - ON **** - it is the 
graph which shows the relation of the capacity C produced there [ the / opposite spacing d and there ]. If 
the opposite spacing d is set to 20 micrometers or less, it is shown that the capacity generated rapidly 
becomes large, since capacity [ in / in d / 20 micrometers ] is about 0.14pF, change of VSWR in this 
case is shown in drawing 6 - as - at most - it turned out that it is 0.08. Therefore, when there were 20 
micrometers or more of opposite spacing d, it has checked not degrading a property. 
[0041] In addition, although the circuit board was used as the glass epoxy group plate in this example, 
ceramic substrates, such as crystallized glass and an alumina, may be used again. Moreover, although 
the electrode was used as the electrode and aluminum electrode which consist of an aluminum-Cu alloy, 
of course, other ingredients, such as nickel and Ti, may be used. Moreover, although the protective coat 
was used as silicon oxide, other half-conductivity, such as silicon and silicon nitride, and an insulating 
ingredient may be used. 
[0042] 

[Effect of the Invention] According to the mounting structure of the surface acoustic wave equipment of 
this invention, a micro chip surface acoustic wave filter is realizable, for example. Moreover, the 
magnitude of attenuation of a RF is securable. The package which holds the piezo-electric substrate 
which formed the excitation electrode like before by this becomes unnecessary, and large small, light 
weight, and low cost-ization can be attained. 



[Translation done.] 
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